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ABSTRACT 

This  research  p r o j e c t  w a s  i n i t i a t e d  i n  1973 t o  provide information f o r  
t h e  development of improved s tocking  p r a c t i c e s  through i d e n t i f i c a t i o n  
and a n a l y s i s  of va r ious  l imnologica l  parameters and t h e i r  e f f e c t s  on 
s tocked f i s h  popula t ions .  

Dissolved oxygen measurements were c o l l e c t e d  i n  February o r  March 1984 
i n  16 Matanuska-Susitna Valley lakes .  Johnson Lake and I r ene  Lake had 
d isso lved  oxygen l e v e l s  of 0.8 and 1.0 p a r t s  pe r  m i l l i o n ,  r e s p e c t i v e l y ,  
j u s t  below t h e  i c e .  Subsequent t r a p  and n e t  sampling i n  both l akes  i n  
May and August 1984 ind ica t ed  a complete w i n t e r k i l l  of f i s h  stocked i n  
1983 and p r i o r  years .  

Su rv iva l  estinates a t  Age I f o r  Swanson s t r a i n  rainbow t r o u t ,  Salmo 
gairdneri Richardson, stocked as 250 pe r  pound f i n g e r l i n g  i n  seven 
Matanuska-Susitna Valley l a k e s ,  ranged from 16 percent  t o  61 percent  and 
averaged 4 4  percen t .  Rainbow s u r v i v a l s  i n  Junc t ion ,  Knik and Matanuska 
Lakes were s imilar  t o  s u r v i v a l s  found p r i o r  t o  l a k e  r e h a b i l i t a t i o n  i n  
October 1982. However, average t r o u t  l eng th  a t  Age I+, 1 2  months a f t e r  
s tocking ,  exceeded t h e  maximum found f o r  prev ious  f i n g e r l i n g  p l a n t s  by 
over  1 inch ,  snout  t o  f o r k ,  i n  Junc t ion  and Knik Lakes and by 2 inches  
i n  Matanuska Lake. 

A comparison of n e t  ca t ch  rates f o r  Age O+ chinook salmon, Oncorhynchus
tshmytscha (Walbaum) , and f o r  Age O+ coho salmon, Oncorhynchus kisutch 
(Walbaum), p lan ted  i n  s e v e r a l  Matanuska-Susitna Valley l akes  ind ica t ed  
t h e  chinook s u r v i v a l  was s u b s t a n t i a l l y  less than t h a t  of t h e  coho. The 
chinook salmon t h a t  survived,  however, grew more r ap id ly  than t h e  coho 



and, a t  least  i n  one l a k e ,  were captured  i n  t h e  s p o r t  f i s h e r y  about 
6 months a f t e r  s t o c k i n g .  A p o p u l a t i o n  e s t i m a t e  completed i n  P r a t o r  Lake 
r e v e a l e d  a 3.3 p e r c e n t  s u r v i v a l  of Age O+ chinook s tocked  a t  227  p e r  
pound f i n g e r l i n g  5 months e a r l i e r .  

A p o p u l a t i o n  e s t i m a t e  on Arctic g r a y l i n g ,  Thymallus arcticus ( P a l l a s ) ,  
s tocked  a s  sac f r y  i n  r e h a b i l i t a t e d  Johnson Lake i n d i c a t e d  a s u r v i v a l  of 
1 .9  p e r c e n t  from t i m e  of i n t r o d u c t i o n  i n  May 1984 through August 1984. 

Threespine  s t i c k l e b a c k ,  Gasterosteus aculeatus (Linnaeus) ,  p o p u l a t i o n  
e s t i m a t e s  i n  Tigger  Lake and Walby Lake, which a r e  s tocked  a n n u a l l y  w i t h  
rainbow t r o u t  f i n g e r l i n g ,  r e v e a l e d  s t i c k l e b a c k  d e n s i t i e s  of 1,367 f i s h  
p e r  acre and 13,914 f i s h  p e r  acre, r e s p e c t i v e l y .  

KEY WORDS 

S o u t h c e n t r a l  Alaska,  s t o c k i n g  p r a c t i c e s ,  rainbow t r o u t ,  l andlocked  
salmon, A r c t i c  g r a y l i n g ,  t h r e e s p i n e  s t i c k l e b a c k ,  p o p u l a t i o n  estimates, 
f i s h  growth. 

BACKGROUND 

A l a s k a ' s  l a k e  s t o c k i n g  program makes an impor tan t  c o n t r i b u t i o n  t o  
r e c r e a t i o n a l  f i s h e r i e s  w i t h i n  t h e  S ta te ,  b u t  does n o t  always produce 
d e s i r e d  r e s u l t s .  A h i g h  c o s t  t o  t h e  creel  o f t e n  o c c u r s  due t o  poor 
game f i s h  s u r v i v a l  which , i n  t u r n ,  reduces  r e c r e a t i o n a l  f i s h i n g  
o p p o r t u n i t y .  

A s t u d y  des igned  t o  p r o v i d e  i n f o r m a t i o n  f o r  development of improved 
l a k e  s t o c k i n g  p r a c t i c e s  w a s  i n i t i a t e d  i n  1973. T h i s  s t u d y  h a s  focused 
on s e l e c t e d  Matanuska-Susitna Val ley  l a k e s  and i s  based on i d e n t i f i c a -
t i o n  and a n a l y s i s  of v a r i o u s  l i m n o l o g i c a l  parameters  and t h e i r  e f f e c t s  
on f i s h  p o p u l a t i o n s .  Long range  p r o j e c t  g o a l s  a r e :  (1) t o  develop a 
l a k e  s t o c k i n g  manual w i t h  g u i d e l i n e s  f o r  de te rmining  optimum s i z e s ,  
d e n s i t i e s ,  t i m e s ,  s p e c i e s  and s t r a i n s  of f i s h  f o r  v a r i o u s  l a k e  t y p e s  
t o  achieve  maximum s u r v i v a l ,  growth and h a r v e s t  p o t e n t i a l ;  and (2) t o  
develop methodologies  which e f f i c i e n t l y  sample s tocked  f i s h  p o p u l a t i o n s  
w i t h  minimum d e t r i m e n t  t o  h a r v e s t a b l e  s t o c k s .  

The e a r l y  phase  of t h i s  p r o j e c t  c o n c e n t r a t e d  on d e t a i l e d  c o l l e c t i o n  of 
p h y s i c a l  and chemical  d a t a  and i d e n t i f i c a t i o n  and r e l a t i v e  q u a n t i f i -
c a t i o n  of v a r i o u s  p l a n k t o n i c  and i n v e r t e b r a t e  p o p u l a t i o n s  i n  b o t h  
u n t r e a t e d  and t r e a t e d  l a k e s  p r i o r  t o ,  d u r i n g  and a f t e r  chemical  
r e h a b i l i t a t i o n  w i t h  ro tenone .  F indings  from t h e  i n i t i a l  i n v e s t i g a t i v e  
phase i n d i c a t e :  (1) a morphoedaphic index  (MEI, o r  s p e c i f i c  conductance 
d i v i d e d  by mean depth)  can g i v e  a g r o s s  measure of r e l a t i v e  p o t e n t i a l  
p r o d u c t i v i t y  and,  i n  most cases, i t  i s  e a s i e r  t o  de te rmine  t h a n  statis-
t i c a l l y  comparable p l a n k t o n ,  p e r i p h y t o n ,  c h l o r o p h y l l  a i n d i c i e s  o r  
d e f i n i t i v e  w a t e r  chemis t ry  (Chlupach, 1977) ; (2)  l a k e s  chemica l ly  
t r e a t e d  w i t h  ro tenone  may r e q u i r e  between 1 and 2 y e a r s  t o  r e e s t a b l i s h  
zooplankton p r o d u c t i o n  and 3 y e a r s  t o  a t t a i n  i n v e r t e b r a t e  product ion  
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levels  of p r e v i o u s  dominance and abundance (Chlupach, 1977);  and ( 3 )  a 
chemical  t e s t  f o r  t h e  d e t e r m i n a t i o n  of rotenone i n  w a t e r  ( P o s t ,  1955) 
can g i v e  a r e a s o n a b l e  a c c u r a t e  measurement of r e s i d u a l  rotenone concen-
t r a t i o n s  a t  o r  below 0.2 ppm (Kalb,  1974).  

The second phase of t h i s  p r o j e c t  h a s  c o n c e n t r a t e d  on de termining  s tocked  
game f i s h  s u r v i v a l  and growth i n  l a k e s  of known l i m n o l o g i c a l  c h a r a c t e r -  
i s t i c s ,  some of which c o n t a i n  compet i tor  o r  p r e d a t o r  s p e c i e s ,  o r  bo th .  
F indings  from t h i s  r e s e a r c h  segment show: (1)  growth of rainbow t r o u t  
may b e  r e s t r i c t e d  i n  w a t e r s  i n f e s t e d  w i t h  s t i c k l e b a c k ,  (Kalb,  1975; 
Havens, 1984);  (2)  rainbow t r o u t  s u r v i v a l  appears  t o  b e  g r e a t e r  i n  
w a t e r s  where s t i c k l e b a c k  have been e r a d i c a t e d  t h a n  i n  w a t e r s  where t h e s e  
c o m p e t i t o r s  a r e  p r e s e n t ,  a l though i n  a s t i c k l e b a c k  environment f i s h  
s u r v i v a l  i n c r e a s e s  when r e l a t i v e l y  l a r g e r  f i s h  a r e  s tocked  a t  lower 
d e n s i t i e s  (Chlupach, 1978; Havens, 1984);  ( 3 )  coho salmon i n  landlocked 
l a k e s  e x h i b i t  s i g n i f i c a n t l y  g r e a t e r  s u r v i v a l  t h a n  do domest ic  rainbow 
t r o u t  s t r a i n s  (Chlupach, 1978);  ( 4 )  t h e  most c r i t i c a l  p e r i o d  a f f e c t i n g  
t h e  s u r v i v a l  of rainbow t r o u t  f i n g e r l i n g s  s tocked  i n  l a k e s  may b e  w i t h i n  
a month f o l l o w i n g  i n t r o d u c t i o n  and p o s s i b l y  w i t h i n  t h e  f i r s t  s e v e r a l  
h o u r s  o r  days f o l l o w i n g  r e l e a s e  (Havens, 1981).  

While c o l l e c t i n g  s u r v i v a l  and growth i n f o r m a t i o n  i n  s tocked  l a k e s ,  
v a r i o u s  c a p t u r e  t e c h n i q u e s  and sampling g e a r  have been u t i l i z e d  f o r  
exper imenta t ion  purposes .  Data from t h i s  r e s e a r c h  i n d i c a t e :  (1) minnow 
t r a p s  p a i n t e d  a camouflaged g r e e n  and brown appear  t o  c a t c h  more rainbow 
t r o u t  f i n g e r l i n g  p e r  t r a p  hour  t h a n  do unpain ted  s i l v e r  (ga lvanized  
w i r e )  t r a p s  when f i s h e d  i n  s tocked  l a k e s  d u r i n g  i c e - f r e e  s e a s o n s  
(Havens, 1979);  ( 2 )  fyke  n e t s  f i s h e d  i n  l a t e  summer and f a l l ,  when w a t e r  
tempera tures  a r e  a t  o r  below 10°C (50°F), a r e  c a p a b l e  of c a t c h i n g  
s u f f i c i e n t  numbers of Age I+ rainbow t r o u t  f o r  marking purposes  when 
performing p o p u l a t i o n  e s t i m a t e s  (Havens, 1980);  (3) fyke  n e t s  w i t h  
3/16-inch s q u a r e  mesh c a p t u r e  f i s h  i n  s i z e  ranges  comparable t o  t h o s e  
caught  by 1/4-inch mesh minnow t r a p s .  [The c a t c h  p e r  u n i t  of e f f o r t  
w i t h  t h e  fyke  n e t s  can g r e a t l y  exceed t h a t  of minnow t r a p s  and, when 
f i s h e d  i n  c o n j u n c t i o n  w i t h  minnow t r a p s ,  a r e  an e f f e c t i v e  means f o r  
c a p t u r i n g  rainbow t r o u t  f i n g e r l i n g  f o r  b o t h  t h e  mark and r e c a p t u r e  
p o r t i o n s  of a p o p u l a t i o n  e s t i m a t e  (Havens, 1 9 8 1 ) l ;  and (4)  monofilament 
g i l l  n e t s  which i n c l u d e  a 5/8-inch square  mesh p a n e l  i n  a d d i t i o n  t o  1 / 2 ,  
3 /4 ,  1, 1-1/2 and 2-inch mesh p a n e l s  may h e l p  t o  reduce e r r o r  i n  
r e c o r d i n g  growth and abundance f o r  p o p u l a t i o n s  of rainbow t r o u t  w i t h  a 
mean l e n g t h  of less  t h a n  180 mm, a s  i s  o f t e n  found i n  l a k e s  w i t h  low 
r e l a t i v e  p r o d u c t i v i t y  o r  t h a t  c o n t a i n  s t i c k l e b a c k  (Havens, 1981).  

Another f a c e t  of t h e  i n v e s t i g a t i o n  was t h e  s e l e c t i o n  of a n a t i v e  s t r a i n  
of rainbow t r o u t  from t h e  Swanson River on t h e  Kenai P e n i n s u l a  a s  brood 
s t o c k  f o r  A l a s k a ' s  l a k e  s t o c k i n g  program. Subsequent t o  t h e  s e l e c t i o n  
of Swanson s t r a i n  rainbow t r o u t  a s  brood s t o c k  f o r  A l a s k a ' s  l a k e  
s t o c k i n g  program, a s  p a r t  of t h e  long  range g o a l s  of t h i s  l a k e  s tudy  
p r o j e c t ,  b a s e l i n e  d a t a  i n  t h e  growth and s u r v i v a l  of t h e  Swanson s t r a i n  
i n  a l l  t y p e s  of s tocked  l a k e s  a r e  b e i n g  c o l l e c t e d .  A l a r g e r ,  modern 
rainbow t r o u t  h a t c h e r y  c o n s t r u c t e d  i n  t h e  Anchorage a r e a  h a s  t h e  
c a p a b i l i t y  t o  hold  and r e a r  s e v e r a l  brood s t o c k  s t r a i n s .  Candidate  
brood s t r a i n s  can b e  examined f o r  h a t c h e r y  s u i t a b i l i t y ,  t h e n  compared 
w i t h  t h e  f i e l d  performance of t h e  Swanson s t r a i n  i n  t h e  s e a r c h  f o r  
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rainbow t r o u t  t h a t  can provide  t h e  b e s t  p o s s i b l e  s u r v i v a l ,  growth and 
h a r v e s t  p o t e n t i a l  i n  a l l  l a k e  t y p e s  when s tocked  as f r y  o r  f i n g e r l i n g .  

Table  1 l i s t s  a l l  s p e c i e s  mentioned i n  t h i s  r e p o r t .  F i g u r e  1 i s  a map 
showing t h e  s t u d y  a r e a .  

RECOMMENDAT I O N S  

1. 	 Growth and r e l a t i v e  s u r v i v a l  of Swanson s t r a i n  rainbow t r o u t  should 
b e  determined i n  J u n c t i o n ,  Knik, Matanuska, Ravine,  Reed, Tigger  
and Walby Lakes. 

2 .  	 S u r v i v a l  estimates should be performed on A r c t i c  g r a y l i n g  s tocked  
a s  f r y  and f i n g e r l i n g  i n  Canoe and Meirs Lake. 

3 .  	 Informat ion  should b e  c o l l e c t e d  r e g a r d i n g  t h e  growth and r e l a t i v e  
s u r v i v a l  of coho salmon and chinook salmon i n  landlocked  l a k e s  
when b o t h  s p e c i e s  are a v a i l a b l e  f o r  s t o c k i n g .  

OBJECTIVES 

1. 	 Determine 1983 s tocked  rainbow t r o u t  s u r v i v a l  ( p o p u l a t i o n  
e s t i m a t e s )  i n  Johnson, J u n c t i o n ,  Knik and Matanuska Lakes 
i n  May and June  and September and October .  

2 .  	 Determine rainbow t r o u t  growth and r e l a t i v e  s u r v i v a l  i n  
C r y s t a l ,  F i n g e r ,  Kalmback, Ravine,  South R o l l y ,  T igger  
and Walby Lakes i n  August and September. 

3 .  	 Determine s tocked  salmon growth and r e l a t i v e  s u r v i v a l  i n  
Echo, F i n g e r ,  L u c i l l e ,  Memory, Rocky and V i c t o r  Lakes i n  
October ,  November and December. 

4 .  	 I n v e s t i g a t e  t h r e e s p i n e  s t i c k l e b a c k  p o p u l a t i o n  dynamics i n  
Tigger  and Walby Lakes from May through October.  

5. 	 C o l l e c t  water samples f o r  d i s s o l v e d  oxygen measurement 
and o t h e r  parameters  i n  Canoe, Johnson, J u n c t i o n ,  
L u c i l l e ,  Meirs, Memory, Seymour and V i c t o r  Lakes i n  
February and March. 

TECHNIQUES USED 

Using Chapman's m o d i f i c a t i o n  of t h e  P e t e r s o n  e s t i m a t o r  (Ricker ,  19751, 
rainbow t r o u t  s u r v i v a l  estimates were determined i n  J u n c t i o n ,  Matanuska, 
Knik, Ravine,  Reed, Tigger  and Walby Lakes. A Chinook salmon estimate i n  
P r a t o r  Lake, an  A r c t i c  g r a y l i n g  estimate i n  Johnson Lake and t h r e e s p i n e  
s t i c k l e b a c k  p o p u l a t i o n  levels i n  Tigger  and Walby Lakes were determined.  
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Table  1. L i s t  of common names, s c i e n t i f i c  names and a b b r e v i a t i o n s .  

Common Name S c i e n t i f i c  N a m e  and Author Ab b reviat i o n  
~~ 

Arctic g r a y l i n g  Thymallus arcticus ( P a l l a s )  GR 

Chinook salmon Oncorhynchus tshmytscha (Walbaum) KS 

Coho salmon Oncorhynchus kisutch (Walbaum) ss 
Rainbow t r o u t  SaZmo gairdneri Richardson RT 

Threespine  s t i c k l e b a c k  Gasterosteus aculeatus Linnaeus TS 
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Figure 1. Study Area of the Matanuska-Susitna Valley. 
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F i s h  were captured  f o r  marking purposes  w i t h  fyke  n e t s ,  minnow t r a p s ,  o r  
both.  Fyke n e t s ,  b a i t e d  w i t h  salmon eggs ,  used t o  c a p t u r e  s t i c k l e b a c k  
and s tocked  rainbow t r o u t  , Arctic g r a y l i n g  and landlocked  salmon were 
9 f e e t  i n  l e n g t h ,  30 i n c h e s  i n  d iameter  and inc luded  two +foot  by 
20-foot wings,  (two s q u a r e  aluminum frames and s i x  s t ee l  o r  aluminum 
hoops suppor ted  t h e  e n t r a n c e  and t h e  body of t h e  fyke n e t ) .  I n t e r n a l  
t h r o a t s ,  body and wings were of  3/16-inch s q u a r e  mesh k n o t l e s s  nylon. 
Fyke n e t s  w e r e  set  p a r a l l e l  t o  t h e  s h o r e l i n e .  Minnow t r a p s  used t o  
c a p t u r e  t h r e e s p i n e  s t i c k l e b a c k  were s e m i - c o l l a p s i b l e  and 1 7  1 /2  i n c h e s  
i n  l e n g t h  w i t h  1/8-inch s q u a r e  w i r e  mesh p a i n t e d  green  and brown and 
b a i t e d  w i t h  salmon eggs.  Minnow t r a p s  were se t  i n  1 t o  5 f o o t  d e p t h s  
around t h e  p e r i m e t e r  of each l a k e ,  and i n  deeper  w a t e r  i n  v e r t i c a l  
a r r a y s  w i t h  t r a p s  a t t a c h e d  a t  10-foot i n t e r v a l s  from s u r f a c e  t o  bottom 
on buoyed anchored l i n e s .  A l l  c a p t u r e  g e a r  w a s  f i s h e d  approximately 
24 hours .  

A l l  t r o u t ,  g r a y l i n g  and salmon captured  f o r  t h e  purpose of e s t i m a t i n g  
p o p u l a t i o n s  were h e l d  i n  a t u b ,  oxygenated w i t h  a p o r t a b l e  20-pound 
r e g u l a t e d  oxygen b o t t l e  and a n e s t h e t i z e d  w i t h  e q u a l  p a r t s  of MS-222 
and Quina te  a t  about  0.25 grams of a n e s t h e t i c  p e r  g a l l o n  of water. F i s h  
were t h e n  enumerated and marked by removal of t h e  a d i p o s e  f i n  o r  w i t h  a 
co ld  brand d e s i g n  on t h e  r i g h t  s i d e  between t h e  l a t e r a l  l i n e  and t h e  
d o r s a l  f i n .  The marking t o o l s  c o n s i s t e d  of a r a i s e d  symbol of a 
r e c t a n g l e  on a 1/4-inch si lver t i p  s o l d e r e d  on a 3/8-inch b r a s s  rod 
i n s e r t e d  i n t o  a wooden dowel handle .  The r o d s  were cooled  t o  -80°C by 
immersion i n  a s l u r r y  of d r y  ice  and 100% e t h a n o l  k e p t  i n  a Styrofoam 
c o n t a i n e r .  The marking rod w a s  removed from t h e  s l u r r y  and a p p l i e d  
f i r m l y  and evenly on t h e  s i d e  of t h e  f i s h  f o r  approximately 2 seconds 
(Everes t  and Edmundson, 1967).  The f i s h  was t h e n  r e t u r n e d  t o  t h e  w a t e r .  

Rainbow t r o u t ,  A r c t i c  g r a y l i n g  and landlocked salmon were la te r  
captured  u s i n g  fyke  n e t s ,  g i l l  n e t s ,  o r  bo th .  G i l l  n e t s  were 120-foot x 
6-foot v a r i a b l e  mesh monofilament composed of s i x  s q u a r e  mesh s i z e s  
(1/2- inchY 5/8- inchY 3/4- inchY l - inch ,  l-1/2-inch and 2-inch) , each i n  a 
20-f o o t  p a n e l .  

S t i c k l e b a c k  c a p t u r e d  f o r  t h e  purpose of e s t i m a t i n g  p o p u l a t i o n s  were 
h e l d  i n  4 x 4 x 8-foot  h o l d i n g  pens c o n s t r u c t e d  of 1/8-inch mesh 
n e t t i n g  framed i n  l - inch PVC schedule  80 p i p e  w i t h  Hol lander  connec tors  
a t  t h e  c o r n e r s .  F i s h  were d ip-ne t ted  from t h e  h o l d i n g  pen,  allowed t o  
d r a i n  b r i e f l y ,  p laced  i n  a 3-gal lon bucket  c o n t a i n i n g  a known weight  
of water, weighed on a S a t t e r  Suspended S c a l e ,  t h e n  poured i n t o  a 
2-foot x 3-foot x 3-inch w i r e  mesh marking c r a d l e .  The s t i c k l e b a c k ,  
an  average  of 785 grams p e r  l o a d ,  were marked w i t h  r e d ,  g reen  o r  yel low 
g r a n u l a r  f l u o r e s c e n t  pigment sprayed a t  100 p s i  f o r  approximately 
3 seconds.  Pigment was a p p l i e d  u s i n g  a low p r e s s u r e  s p r a y  gun a t t a c h e d  
by 25 feet  of hose  t o  a two s t a g e  SCUBA p r e s s u r e  r e g u l a t o r  on a 70  cu f t  
t ank .  Sprayed f i s h  w e r e  t h e n  h e l d  approximately 24 h o u r s  i n  a n e t  pen 
b e f o r e  de te rmining  p e r c e n t  of mark r e t e n t i o n ,  average  weight  and t o t a l  
number of f i s h  marked. M o r t a l i t i e s  sank t o  t h e  bottom of t h e  h o l d i n g  
pen and were e a s i l y  recovered.  Live  f i s h  were t h e n  t r a n s f e r r e d  t o  
5-gal lon b u c k e t s  and r e l e a s e d  a t  s e v e r a l  s i tes  around t h e  l a k e .  
S t i c k l e b a c k  were l a t e r  c a p t u r e d  us ing  minnow t r a p s  and fyke  ne t s  and 
t a k e n  t o  t h e  l a b  f o r  mark d e t e c t i o n  under  b l a c k l i g h t .  
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Rainbow trout, grayling and salmon measurements were expressed in fork 

length to the nearest millimeter and in weight to the nearest gram. 


Dissolved oxygen was determined by titration with phenylarsine oxide or 

sodium thiosulfate and powder pillows developed by Hach Chemical 

Company. 


FINDINGS 


Winter Dissolved Oxygen Sampling 


Dissolved oxygen measurements were collected between February 23 and 

March 5, 1984 in 16 Matanuska-Susitna Valley stocked lakes and in Dawn 

and Wolf Lakes, which were scheduled for initial stocking in 1984 

(Table 2). 


Dissolved oxygen concentration at 3 feet below the lake ice surface, 
ranged from 0.8 ppm in Johnson Lake to 13.8 ppm in Bear Paw Lake. 
Johnson Lake at 0.8 ppm and Irene Lake at 1.0 ppm had oxygen levels of 
only 0.4 ppm at about the 10-foot depth; subsequent sampling with minnow 
traps and nets in May and August 1984 indicated a complete winterkill of 
fish that had been stocked in 1983 or in prior years. Although the 
Lucille Lake dissolved oxygen level was only 1.5 ppm at the 3-foot depth 
over the deepest portion of the lake, measurements taken over a spring 
area revealed an oxygen level of 2.4 ppm and subsequent sampling in 
September 1983 captured previously stocked fish. 

Swanson Strain Rainbow Trout Growth and Survival 


Havens (1984) presented data relating the survival and growth of Swanson 
strain rainbow trout to various fingerling stocking sizes and 
times, both in stickleback-infested lakes and rehabilitated waters. 
Overall survival for fingerling stocked at 250/lb was 43%, one and 
one-half times greater than for trout stocked at 500/lb, and almost 
three times that for rainbow fry stocked at 1000/lb. Trout stocked in 
August at 500/lb were almost 1 inch longer by the following June than 
fish stocked in September at 250/lb. The higher trout survivals at 
250/lb coupled with data collected on threespine stickleback populations 
showing lowest stickleback densities in July suggested that if Swanson 
strain rainbow trout were planted in July at about 250/lb, they would 
experience better survival than now occurs with August and September 
plants and a majority of the fish would be available for harvest by the 
sport fishery the following spring or summer at Age I. 

Requests to State hatcheries for earlier trout plants resulted in 

Matanuska-Susitna Valley lakes being stocked with Swanson fingerling 

ranging in size from 240/lb to 169/lb between August 2 and August 31, 

1984, and speculation that the majority of rainbow trout fingerling can 

be stocked at about 250/lb in July 1985. 


To continue collection of baseline data on Swanson strain rainbow 
t r o u t  f o r  comparison of survival and growth with fingerling stocked 
earlier in the season, and f o r  future comparison with other Alaska 
rainbow trout strains, population sampling was conducted in 13 
Matanuska-Susitna Valley Lakes. 
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Table 2 .  Winter d i s s o l v e d  oxygen levels  f o r  s e l e c t e d  Matanuska-Susitna V a l l e y  l a k e s ,  1984.  

Maximum Mean Snow I c e  Disso lved  Oxygen (ppm) 
Depth Depth Sample Depth Depth Bottom o r  

Lake ( f t )  ( f t )  Date ( i n >  ( i n )  @ 3 f t  @ 10 f t  @ 20 f t  

Mat anus k a  82 34 .4  2 / 2 7 / 8 4  9 2 2  7 . 5  6.9 4 .9  
Kepler 74 29.7 3 / 0 2 / 8 4  8 20 4 .4  3.7 1.7 
Meirs 7 3  36 .1  2 / 2 7  184 1 1  24 4.9 4.2 3.5 
V i c t o r  55 2 4 . 4  2 1 2 4  184 1 0  20 7 . 0  5.8 2 .8  
Junct ion  48 17.8 2 / 2 4 / 8 4  6 20 5 .8  4 . 9  0.5 
Johnson 46 20.0 2 / 2 3 / 8 4  9 16 0 . 8  0 . 4  0 .5  
I r e n e  42 21.3 3 / 0 2 / 8 4  9 23 1 . 0  0 .4  0 . 5  
Echo 40 19 .3  3 / 0 2 / 8 4  9 25 6 . 8  6 .3  1 . 0  
Kn i k  37 15.7 3 / 0 1 / 8 4  4 24 8 . 5  8 .3  1 . 0  
Canoe 34 15 .3  3 / 0 2  84  9 23 3 . 9  2.9 0.5 
L u c i l l e *  20 5.7 2 / 2 4 / 8 4  3 26 1.5 0.5 0 . 1  
Memory 20 7 . 2  3 / 0 5 / 8 4  0 30 1 0 . 4  8.6 0.1 
Reed 20 1 0 . 4  2 / 28 184 1 29 6 . 0  3 . 1  0 . 1  
Seymour 19 7 . 0  2 / 2 9 / 8 4  8 24 5 . 4  3.4 0.6 
Walby 18 5 .4  2 / 2 3 / 8 4  0 28 4 . 0  4 . 6  4 . 2  
Bear Paw 17 9 . 9  2 / 2 9 / 8 4  8 20 1 3 . 8  5.9 ** 
Dawn 17 8 . 1  3 / 0 1 / 8 4  9 24 9 . 3  2.2 0 . 9  
Wolf 17 6 . 8  2 / 2 8 / 8 4  0 32 9 . 8  1 .1  0 . 3  

* L u c i l l e  Lake d i s s o l v e d  oxygen w a s  2.4 ppm a t  a 4-foot depth  o v e r  a s p r i n g  a r e a  where d e p t h s  are 
5-6 f e e t .

** No sample taken.  



P o p u l a t i o n  E s t i m a t e s :  

P o p u l a t i o n  e s t i m a t e s  were performed i n  seven  l a k e s  on Age I Swanson 
t r o u t  s t o  ked a s  f i n g e r l i n g  i n  August and September 1983 (Tab le  3 ) .  
F i n g e r l i n g  s u r v i v a l s  of 61% i n  Ravine Lake, 50% i n  Reed Lake and 47% i n  
T igge r  Lake exceeded t h e  ave rage  43% s u r v i v a l  r e p o r t e d  by Havens (1984) 

' 	 f o r  Swanson s t r a i n  rainbow t r o u t  s tocked  a t  about 250 f i s h  p e r  pound a t  
a d e n s i t y  of approximately 200 f i s h  p e r  s u r f a c e  a c r e .  Walby Lake t r o u t  
s u r v i v a l  of 6%,  however, was w e l l  below t h e  ave rage  28% s u r v i v a l  f o r  
f i n g e r l i n g  s t o  ked a t  about  5 0 0 / l b ,  and might be  a t t r i b u t e d  t o  p r e d a t i o n  
by t h e  e s t i m a t e d  60 f i s h  p e r  s u r f a c e  a c r e  p o p u l a t i o n  of t r o u t  s tocked  i n  
p r i o r  y e a r s  and c o m p e t i t i o n  w i t h  an e s t i m a t e d  17,572 f i s h  p e r  s u r f a c e  
a c r e  p o p u l a t i o n  of t h r e e s p i n e  s t i c k l e b a c k  (Havens, 1984) .  Rainbow 
f i n g e r l i n g  mean l e n g t h s  of 112.8 mm i n  Ravine Lake, 101.3 mm i n  Reed 
Lake, 91.3 mm i n  T igge r  Lake and 64.8 mm i n  Walby Lake (Tab le  4 ) ,  and 
mean l e n g t h s  a t  Age I+ of 194.1 mm, 248.9 mm, 168.8 mm and 141.1 mm i n  
Ravine,  Reed, T igge r  and Walby Lakes,  r e s p e c t i v e l y ,  were s i m i l a r  t o  
t h o s e  found i n  p a s t  y e a r s  f o r  rainbow t r o u t  p l a n t e d  a t  approx ima te ly  t h e  
same s i z e ,  t i m e  and d e n s i t y  (Havens, 1984) .  

J u n c t i o n ,  Knik and Matanuska Lakes,  which had been r e h a b i l i t a t e d  i n  
October  1982 t o  remove t h r e e s p i n e  s t i c k l e b a c k  (Havens, 1983) ,  were 
s tocked  w i t h  c a t c h a b l e  s i z e  rainbow t r o u t  ( 9 / l b )  a t  about 100 f i s h  p e r  
s u r f a c e  a c r e  i n  May 1983 and w i t h  253/1b rainbow f i n g e r l i n g  a t  about  
400 f i s h  p e r  s u r f a c e  a c r e  i n  August 1983. P o p u l a t i o n  e s t i m a t e s  i n  
May 1984 i n d i c a t e d  less  t h a n  10% of t h e  c a t c h a b l e  t r o u t  s tocked  i n  each 
l a k e  remained a f t e r  1 y e a r  of s p o r t  f i s h i n g  p r e s s u r e .  F i n g e r l i n g  
s u r v i v a l s  i n  May 1984 (Tab le  3) were e s t i m a t e d  a t  46% i n  b o t h  J u n c t i o n  
and Knik Lakes b u t  o n l y  16% i n  Matanuska Lake. These s u r v i v a l  r a t e s  a r e  
comparable t o  t h e  50%, 38%, and 16% s u r v i v a l s  i n  J u n c t i o n ,  Knik and 
Matanuska Lakes,  r e s p e c t i v e l y ,  f o r  200/lb Swanson rainbow when 
f i n g e r l i n g  were s tocked  a t  about  200 f i s h  p e r  s u r f a c e  a c r e  p r i o r  t o  
r e h a b i l i t a t i o n  (Havens, 1983) .  The lower rainbow f i n g e r l i n g  s u r v i v a l s  
i n  Matanuska Lake may have been due t o  p r e d a t i o n  by t h e  l a r g e r  t r o u t  a s  
s t o c k i n g  d e n s i t i e s  p e r  l i t t o r a l  a c r e  ( t h a t  p o r t i o n  of t h e  l a k e  l ess  t h a n  
15 f e e t  deep) were more t h a n  t w i c e  t h a t  f o r  e i t h e r  J u n c t i o n  Lake o r  Knik 
Lake. P o p u l a t i o n  e s t i m a t e s  performed 4 months l a t e r  i n  September 1984 
i n d i c a t e d  up t o  74% of t h e  Age I+ t r o u t  i n  J u n c t i o n  Lake, 57% i n  
Matanuska Lake and 21% i n  Knik Lake were gone from t h e  p o p u l a t i o n ,  
p robab ly  due t o  h a r v e s t  m o r t a l i t y  between mid-May and mid-September. 

Growth of Swanson t r o u t  i n  J u n c t i o n ,  Knik and Matanuska Lakes from 
t i m e  of s t o c k i n g  i n  August 1983 t o  Age I i n  May 1984 and t o  Age I+ i n  
September 1984 s u r p a s s e d  t h a t  found f o r  f i n g e r l i n g  p l a n t s  p r i o r  t o  
r e h a b i l i t a t i o n .  Mean l e n g t h  measurements i n  May (Table  4) were 
108.5 mm, 110.7 mm and 111.8 mm i n  J u n c t i o n ,  Knik and Matanuska Lakes,  
r e s p e c t i v e l y ,  and averaged 110.3 mm f o r  t h e  t h r e e  l a k e s  compared t o  p a s t  
ave rage  l e n g t h s  of 8 2 . 7  mm t o  94.4 mm f o r  f i n g e r l i n g  s tocked  a t  s i m i l a r  
times and s i z e s .  T rou t  l e n g t h s  i n  September averaged 243.9 mm, 229.6 mm 
and 256.0 mm i n  J u n c t i o n ,  Knik and Matanuska Lakes,  r e s p e c t i v e l y ,  w h i l e  
maximum mean l e n g t h s  r eco rded  f o r  Age I+ Swanson t r o u t  between 1978 and 
1982 were 218 mm i n  J u n c t i o n  Lake, 196 mm i n  Knik Lake and 199 mm i n  
Matanuska Lake (Havens, 1981; 1983).  
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Tab le  3.  Populat ion estimates f o r  Swanson s t r a i n  rainbow t r o u t  in s e l e c t e d  Matanuska-Susitna Valley l akes ,  1984.  

Stocking Density 
Stocking ( f i s h f  

Date Number S ize  s u r f a c e  l i t t o r a l *  Sample Populat ion 95% Confidence Level 
Lake Stocked Stocked (f I sh f  l b )  acre) ac re )  Date Estimate Surv i va1 E s t i m a t e  Su rv iva l  

J u n c t i o n  81261 83 4,360 253 400 727 	 5/1 5 / 8 4  1,988 46% 1.740-2.27 1 40%-52% 
9 / 2 1 / 8 4  5 1  1 12% 333-7 7 7 8%- 18% 

Kn l k  8 / 2 6 / 8 3  20,135 253 400 850 	 5 / 1 7 / 8 4  9,317 46% 8 , 7 7 8 4 , 8 8 7  44%-49% 
9120184 7,470 37% 3,261-14,507 16%-72% 

M a tanuska 8 / 2 6 / 8 3  25,560 253 416 1,813 	 5 1 1 6 / 8 4  4,001 16% 3,539-49523 14%-18% 
9 / 1 9 / 8 4  1,723 7 %  942-2,883 4%-11% 

Ravine 813 1 / 8 3  2,460 229 200 324 	 6 / 0 5 / 8 4  1,505 61% 1,086-2,080 44%-85% 

Reed a131183 3,900 229 200 285 	 5 / 2 4 / 8 4  1,937 50% 1,298-2,870 33%-74% 

Tigger** a131183 3.528 229 187 327 	 5 13 0 /  84  1,673 47% 1,398-2,002 40%-57% 

c 

00 Walby** 9 / 1 2 / 8 3  10,730 540 199 217 5 / 2 2 / 8 4  644 6% 285-1,267 3%-12% 
w 

* L i t t o r a l  area is t h a t  p o r t i o n  of t h e  l a k e  less than  15 f e e t  deep. 
** Tlgge r  and Walby Lakes have populat ions of t h r e e s p i n e  s t i c k l e b a c k .  


http:1.740-2.27


Table 4. Length-weight a u m a r i e s  and n e t  c a t c h  rates fo r  Swanaon e t r a i n  rainbow t r o u t  in s e l e c t e d  Matanuaka-Suaitna Valley l akes ,  1984. 

Stocking  

Stocking 
Densit  y 
( f i s h /  

Date Number S ize  au r face  Sample Sample* 
Lake Stocked Stocked ( f i s h l l b )  a c r e )  Date Gear 

Junc t ion  8126 183 4,360 253 400 5/ 15/84 FN 
9/21/84 GN 

Knik 8/26/83 20,135 253 400 5/17/84 FN 
9/20/84 GN 

Mat anueka 8/26/83 25,560 253 4 16 5/16/84 FN 
9/19/84 GN 

Ravine 8/31/83 2,460 229 200 6/05/84 
9/14/84 

FN 
GN 

Reed 8/31/83 3,900 229 200 5/24/84 FN 
9.1 14/84 GN 

Tigger** 8/31/83 3,528 229 187 5130184 
9/18/84 

m 
GN 

Walby** 9/12/83 10,730 540 199 5/22/84 
9118 I 8 4  

FN 
GN 

Cryetel** 9/13/83 25,396 349 193 9/06/84 GN 

F lorence  9/ 13/83 6.250 349 115 9/07/84 GN 

Number 
Caught 

Mean 
Length 

(mm) 

Length 
Range 
(mm) 

Mean 
Weight 

Weight 
Range 

(g) 
Condition 

Fac to r  
Catch Rate 
( f i a h l h r )  

360 
4 3  

108.5 
243.9 

74-143 
182-295 

13.0 
171.2 

4-30 
62-284 

1.02 
1.18 

3.33 
2.07 

2,112 
68 

110.7 
229.6 

66-1 58 
152-277 

12.9 
143.4 

3-38 
40-234 

0.95 
1.18 

17.17 
3.16 

628 
26 

111.8 
256.0 

86-140 
171-310 

12.7 
206.7 

4-27 
62-348 

0.91 
1.23 

5.12 
1.44 

291 
39 

112.8 
194.1 

83-134 
148-243 

14.6 
83.4 

6-25 
32-160 

1.02 
1.14 

3.46 
1.90 

232 
76 

101.3 
248.9 

68-152 
207-285 

12.5 
184.0 

4-42 
104-270 

1.20 
1.19 

2.32 
3.75 

688 
46 

91.3 
168.8 

62-123 
130-218 

7.6 
53.6 

2-19 
24-116 

1.oo 
1.11 

7.82 
2.02 

37 
22 

64.8 
141.1 

50-99 
112-158 

3.0 
31.8 

2-11 
16-40 

1.10 
1.13 

0.28 
1.05 

65 163.2 120-267 58.6 20-212 1.35 2.99 

115 164.8 107-280 55.7 10-206 1.24 5.35 



Table  4.  (cont.)  	 L e n g t h r e i g h t  summaries and n e t  c a t c h  r a t e s  f o r  Swanson s t r a i n  rainbow t r o u t  i n  se l ec t ed  Matanuska-Susitna Valley 

l akes ,  1984. 


Stocking  
Dens i ty

Stocking (f i s h /  Mean Length Mean Weight 
Date Number S ize  s u r f a c e  Sample Sample* Number Length Range Weight Range Condition Catch Rate 

Lake Stocked Stocked ( f i e h l l b )  acre) Date Gear Caught (mm) (mm) (g) (g)  Factor ( f i s h / h r )  

Uarion 9 / 1 6 / 8 3  10,640 468 94 9 / 0 7 / 8 4  GU 100 152.3 107-210 39.7 16-102 1.12 4.55 

South Rollp** 9 / 1 3 / 8 3  21,593 349 20 1 9 / 0 6 / 8 4  GN 14 129.5 103-148 29.0 14-42 1.34 0.63 

Kahback** 9 / 0 3 / 8 2  38,905 326 300 9 / 0 5 / 8 4  GN 28 352.2 270-434 539.0 228-855 1.23 1.40 

Finger** 9 / 1 2 / 8 3  72,793 540 201 6 / 1 9 / 8 4  FN 704 98.5 66-148 5.70 
1 0 / 1 1 / 8 4  FN 961 175.2 94-258 7.81 

* s a a p l e  gear:  FN = fyke n e t ;  CIP = g i l l  n e t .  
** Tigger ,  Walby, C r y s t a l ,  South Rolly, Kalmback and Finger  Lakes have popula t ions  of t h reesp ine  s t i ck leback .  




Fyke n e t  c a t c h  r a t e s  i n  May and June i n  t h e  seven l a k e s  where p o p u l a t i o n  
e s t i m a t e s  were performed (Tab le  4) ranged from 0.28 f i s h / h o u r  i n  Walby 
Lake t o  17.17 f i s h / h o u r  i n  Knik Lake and had a p o s i t i v e  c o r r e l a t i o n  
(r=0.92)  w i t h  t h e  e s t i m a t e d  p o p u l a t i o n  of rainbow t r o u t  i n  each l a k e .  
Both g i l l  n e t s  and fyke  n e t s  w e r e  f i s h e d  f o r  t h e  r e c a p t u r e  p o r t i o n  of 
t h e  September 1984 e s t i m a t e s .  G i l l  n e t  c a t c h  r a t e s  i n  J u n c t i o n ,  Knik 
and Matanuska Lakes were 2.07 f i s h l h o u r ,  3.16 f i s h / h o u r  and 1.44 
f i s h l h o u r ,  r e s p e c t i v e l y ,  w h i l e  fyke  n e t  c a t c h  r a t e s  were 0.83 f i s h / h o u r ,  
1.36 f i s h / h o u r  and 1.24 f i s h l h o u r ,  r e s p e c t i v e l y .  The combined g i l l  n e t  
and fyke n e t  c a t c h  r a t e s  had a p o s i t i v e  c o r r e l a t i o n  (r=0.96)  w i t h  t h e  
e s t i m a t e d  p o p u l a t i o n  of rainbow t r o u t  i n  each l a k e .  

A d d i t i o n a l  G i l l  Net and Fyke Net Sampling: 

G i l l  n e t s  were f i s h e d  i n  C r y s t a l ,  F l o r e n c e ,  Marion and South R o l l y  Lakes 
t o  c o l l e c t  l e n g t h  and we igh t  measurements of Age I+ Swanson t r o u t  
(Tab le  4 ) .  G i l l  n e t  c a t c h  r a t e s  were 0.63 f i s h l h o u r  and 2.99 f i s h l h o u r  
i n  s t i c k l e b a c k - i n f e s t e d  South R o l l y  and C r y s t a l  Lakes,  r e s p e c t i v e l y ,  
w h i l e  c a t c h  r a t e s  i n  r e h a b i l i t a t e d  Marion and F l o r e n c e  Lakes were 4.55 
f i s h l h o u r  and 5.35 f i s h / h o u r ,  r e s p e c t i v e l y .  Mean l e n g t h  measurements 
f o r  f i s h  which had been s t o c k e d  i n  September 1983 a t  34911b were 
129.5 mm i n  South R o l l y  Lake, 163.2 mm i n  C r y s t a l  Lake and 164.8 mm i n  
F lo rence  Lake, w h i l e  t r o u t  s tocked  a t  4681113 i n  Marion Lake averaged 
152.3 mm. 

A g i l l  n e t  s e t  i n  Kalmback Lake, a p r e v i o u s l y  unstocked l a k e  which was 
s tocked  w i t h  Swanson t r o u t  f i n g e r l i n g  i n  1982 (Tab le  4 ) ,  c a p t u r e d  28 
Age 11+ t r o u t  r ang ing  from 270 mm t o  434 mm and averaged 352.2 nun i n  
l e n g t h .  The ave rage  mean l e n g t h  f o r  Age 11+ Swanson t r o u t  i n  
s t i c k l e b a c k  l a k e s ,  a s  r e p o r t e d  by Havens (1981) ,  was 350 mm. 

Fyke n e t s  w e r e  f i s h e d  i n  F i n g e r  Lake i n  June  and October  1984 t o  c o l l e c t  
l e n g t h  measurements of Swanson rainbow t r o u t  s tocked  i n  September 1983 
a t  5 4 0 / l b .  Age I rainbow t r o u t  c a p t u r e d  i n  June had a mean l e n g t h  of 
98.5 mm; t h e  fyke  n e t  c a t c h  r a t e  was 5 . 7 2  f i s h / h o u r .  Fyke n e t s  f i s h e d  
4 months l a t e r  i n  October  1984 c a p t u r e d  t r o u t  a v e r a g i n g  175.2 mm a t  a 
c a t c h  r a t e  of 7.81 f i s h / h o u r .  

Landlocked Salmon Growth and S u r v i v a l  

Twelve l a k e s  c o n t a i n i n g  l and locked  salmon were sampled w i t h  fyke  n e t s  
i n  September and October  1984 t o  de t e rmine  r e l a t i v e  growth and s u r v i v a l  
r a t e s  (Table  5 ) .  I n  May 1984 t h r e e  l a k e s  had been s tocked  w i t h  chinook 
salmon f i n g e r l i n g ,  f i v e  l a k e s  w i t h  coho salmon f i n g e r l i n g ,  and f o u r  
l a k e s  w i t h  e q u a l  numbers of unmarked coho salmon and l e f t  v e n t r a l  
c l i p p e d  chinook salmon f i n g e r l i n g .  

Fyke n e t  c a t c h  r a t e s  f o r  t h e  Age O+ coho salmon ranged from 0.70 
f i s h l h o u r  i n  V i c t o r  Lake t o  35.28 f i s h l h o u r  i n  C h r i s t i a n s e n  Lake w i t h  a n  
ave rage  of 11.33 f i s h / h o u r  f o r  a l l  n i n e  l a k e s .  I n  comparison, c a t c h  
r a t e s  f o r  Age O+ chinook salmon i n  seven l a k e s  ranged from z e r o  i n  Echo, 
Rocky and V i c t o r  Lakes t o  0.57 f i s h l h o u r  i n  L u c i l l e  Lake w i t h  an ave rage  
of 0.15 f i s h l h o u r .  Eleven of t h e  12 l a k e s  sampled c o n t a i n e d  coho salmon 
s tocked  i n  p r i o r  y e a r s ,  and fyke  n e t  c a t c h  r a t e s  f o r  t h o s e  f i s h  ranged 
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Table 5. Summary of landlocked salmon s tocking and fyke n e t  r e s u i t s  i n  se lec ted  Matanuska-Susitna Valley l a k e s ,  1984. 

Mean Length 
Date Number Fish/  Sample Number Length Range Catch/ 

Lake Stocked Species Stocked Lb. Acre Date Caught (mm) (mm) Net H r .  

Echo* 5/23/84 KS 2,310 227 	 0 ... ... ...201 	 9 129 184 
5/21/84 SS 2,302 280 470 118.6 108- 135 4.12 

Memory 5/ 23 184 KS 8,370 227 19 161.1 140-173 0.15202 10/02/84512 1/84 ss 8,426 280 	 534 122.4 105-145 4.34 

Rocky* 5/23/84 KS 5,880 227 	 0 ... ... ...200 10/03/845/21/84 ss 5,889 280 	 1,009 107.1 97-1 17 7.82 

Victor  5/23/84 KS 1,360 227 	 0 ... ... ...201 	 9/26/84
5/21/84 ss 1,358 280 80 126.8 108-166 0.70 

Loon 5/23/84 KS 10,798 247 100 10/16/84 9 160.9 141-170 0.15 

Luc11le* 5/23/84 KS 72,394 247 200 10/05/84 7 7  129.3 108- 168 0.57 
r 

03 	 Prator* 5/23/84 KS 9,797 247 100 10/03/84 22 149.1 124- 164 0.17 

Bear Paw* 5/31/84 ss 8,990 244 200 10/16/84 2 10 121.6 97-155 5.25 

B€?nka* 5/29/84 ss 18,526 291 151 10/16/84 226 101.8 73-152 4.91 

Chriat iansen* 5 129 184 ss 28,314 291 158 10/16/84 1,623 124.3 110-175 35.28 

Wolf* 5/31/84 ss 13,265 244 214 1011 1/84 2,290 106.7 66-140 29.36 

Finger* 5/25/84 ss 72,500 291 200 6/19/84 2,003 75.1 56-99 16.29 
101 11 184 1,259 114.3 88-168 10.24 

* 	 Echo, Rocky, L u c i l l e ,  Pra tor ,  Bear Paw, Benka, Chr is t iansen ,  Wolf and Finger Lakes have populations of th reesp ine  
s t ickleback.  



from .03 f i s h l h o u r  i n  F i n g e r  Lake t o  4.47 f i s h l h o u r  i n  Memory Lake w i t h  
an average of 0.77 f i s h l h o u r .  

During t h e  September-October 1984 sample p e r i o d ,  Age O+ coho average 
l e n g t h s  ranged from 101.8 mm i n  Benka Lake t o  126.8 mm i n  V i c t o r  Lake 
w i t h  an o v e r a l l  average of 116.0 mm f o r  a l l  n i n e  l a k e s .  Age O+ chinook 
average l e n g t h s  ranged from 129.3 mm i n  L u c i l l e  Lake t o  161.1 mm i n  
Memory Lake and f o r  t h e  f o u r  l a k e s  where chinook w e r e  caught  averaged 
150.1 mm. 

I n  an a t t e m p t  t o  de te rmine  whether  t h e  l a r g e  v a r i a n c e  i n  c a t c h e s  and 
c a t c h  r a t e s  between coho salmon and Age O+ chinook was due t o  fyke  n e t  
s e l e c t i v i t y  o r  t o  chinook m o r t a l i t y ,  a d d i t i o n a l  sampling was conducted. 
Two fyke n e t s  and one g i l l  n e t  s e t  o v e r n i g h t  i n  Echo and Memory Lakes 
c a p t u r e d  a t o t a l  of 266 Age O+ coho ( l e n g t h  range 112 mm-155 mm) e i g h t  
Age O+ chinook ( l e n g t h  range 140 mm-165 mm), and 294 Age I+ o r  o l d e r  
coho salmon ( l e n g t h  range 166 mm-485 mm). G i l l  n e t s  cap tured  16% of t h e  
e s t i m a t e d  Age O+ coho, 50% of t h e  Age O+ chinook and 56% of t h e  Age I+ 
o r  o l d e r  coho salmon. A p o p u l a t i o n  e s t i m a t e  was performed i n  P r a t o r  
Lake i n d i c a t i n g  only  a 3.3% s u r v i v a l  of t h e  9,797 chinook f i n g e r l i n g  
s tocked  less  t h a n  5 months e a r l i e r ;  t h e  s u r v i v a l  range a t  t h e  95% 
conf idence  l e v e l  was 1.7%-5.8%. Ice f ishermen c o n t a c t e d  a t  Memory Lake 
on December 8 ,  1984 h a r v e s t e d  a t o t a l  of 15 Age O+ chinook (mean l e n g t h  
167 mm) and 25 Age I+ and 11+ coho (mean l e n g t h  193 mm); no Age O+ coho 
were captured .  The c a t c h  r a t i o  f o r  a l l  n e t  sampling i n  Memory Lake was 
787  Age I+ and 11+ coho, 610 Age O+ coho, 25 Age O+ chinook o r  31:24:1, 
w h i l e  s p o r t  f ishermen captured  f i s h  i n  t h e  r a t i o  1.6:O:l. Although 
r e l a t i v e  s u r v i v a l  of 1984 s tocked  chinook salmon appeared t o  b e  
s u b s t a n t i a l l y  less  t h a n  1984 s tocked  coho, t h e  chinook salmon grew more 
r a p i d l y  and, a t  l e a s t  i n  Memory Lake on one p a r t i c u l a r  day,  were 
h a r v e s t e d  a t  a g r e a t e r  p r o p o r t i o n  t h a n  coho salmon. 

Bentz (1982) r e p o r t e d  r e s u l t s  of an experiment  where e q u a l  numbers of 
coho salmon a t  2 6 / l b  and chinook salmon a t  3 3 / l b  were s tocked  i n  each of 
t h r e e  Matanuska-Susitna Val ley  l a k e s  i n  May 1981. Sampling w i t h  hook 
and l i n e  and g i l l  n e t s  i n  December 1981 i n d i c a t e d  t h e  Age O+ chinook 
salmon f i n g e r l i n g  exper ienced  r e l a t i v e l y  h i g h e r  s u r v i v a l  and growth 
r a t e s  t h a n  t h e  Age O+ coho salmon s tocked  i n  t h e  same l a k e s .  The 
chinook comprised 8 2 ,  7 1  and 45% of t h e  sample p o p u l a t i o n s  i n  V i c t o r ,  
Memory and Rocky Lakes,  r e s p e c t i v e l y ,  and averaged 186 mm i n  l e n g t h  
w h i l e  Age O+ coho averaged 163 mm. A f t e r  an  a d d i t i o n a l  1 2  months' 
r e s i d e n c y  i n  t h e s e  t h r e e  l a k e s ,  t h e  two salmon p o p u l a t i o n s  were sampled 
a second t i m e  f o r  f u r t h e r  comparat ive a n a l y s i s .  Three chinook salmon 
were i d e n t i f i e d  o u t  of a sample s i z e  of 35 from Memory Lake and no 
chinook were i d e n t i f i e d  from samples of 16 and f o u r  specimens from Rocky 
and V i c t o r  Lakes,  r e s p e c t i v e l y .  During t h e  12 months between samples ,  
t h e  percentage  of chinook salmon w i t h i n  t h e  combined sample p o p u l a t i o n s  
of a l l  t h r e e  l a k e s  decreased  from 65% t o  o n l y  5% (Bentz ,  1983).  

R e s u l t s  of b o t h  t h e  1981 and 1984 s t o c k i n g  experiments  i n d i c a t e  a more 
r a p i d  growth of chinook salmon t o  c a t c h a b l e  s i z e  and a g r e a t e r  h a r v e s t  
r a t e  t h a n  f o r  s tocked  coho. The 1981 experiment  i n d i c a t e d  a h i g h e r  
i n i t i a l  s u r v i v a l  f o r  t h e  chinook salmon when b o t h  s p e c i e s  were s tocked  
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a t  about 3 0 / l b ,  w h i l e  t h e  1984 experiment  i n d i c a t e d  a much lower 
r e l a t i v e  s u r v i v a l  f o r  chinook when b o t h  s p e c i e s  were s tocked  a t  about 
250/ lb .  The l a r g e  coho and chinook salmon s tocked  f o r  exper imenta l  
purposes  i n  1981 were e x c e s s  t o  t h e  Alaska Department of F i s h  and Game 
smolt  program and a r e  normally not  a v a i l a b l e  f o r  s t o c k i n g  landlocked 
l a k e s .  S ince  1974, coho s tocked  i n  Matanuska-Susitna Val ley  l a k e s  i n  
May o r  June each y e a r  ranged from 214/ lb  t o  698/1b and d i d  not  e n t e r  t h e  
s p o r t  f i s h e r y  u n t i l  t h e  fo l lowing  y e a r .  I n  an a t tempt  t o  maximize 
s u r v i v a l  t o  c a t c h a b l e  s i z e  t h e  Alaska Department of F i s h  and Game 
Elmendorf Hatchery h a s  been r e q u e s t e d  t o  a c c e l e r a t e  t h e  h a t c h i n g  and 
growth of b o t h  s p e c i e s  so t h a t  chinook can be s tocked  a t  about 6 5 f l b  
and coho a t  about 130/ lb  i n  s e l e c t e d  Matanuska-Susitna Val ley l a k e s  i n  
mid-May 1985 f o r  f u r t h e r  exper imenta t ion .  

Arc t i c  Grayl ing  Growth and S u r v i v a l  

Three Matanuska-Susitna Val ley  l a k e s  s tocked  w i t h  Arc t ic  g r a y l i n g  f r y  
on June 11, 1984 were sampled w i t h  fyke  n e t s  t o  de te rmine  r e l a t i v e  
growth and s u r v i v a l  (Table  6 ) .  Johnson Lake conta ined  no f i s h  p r i o r  t o  
s t o c k i n g ,  w h i l e  Canoe and Meirs Lakes conta ined  b o t h  g r a y l i n g  and 
rainbow t r o u t  s tocked  i n  p r i o r  y e a r s  and rainbow t r o u t  s u b c a t c h a b l e s  
s tocked  on June 1 ,  1984. 

Johnson Lake was fyke-ne t ted  August 1 7 ,  1984; t h e  33 A r c t i c  g r a y l i n g  
c a p t u r e d ,  ranging  i n  l e n g t h  from 99 mm t o  122 mm and averaging  1 1 2 . 2  mm, 
were adipose-cl ipped and r e l e a s e d .  Canoe and Meirs Lakes,  scheduled t o  
be s tocked  on August 30 w i t h  g r a y l i n g  f i n g e r l i n g  averaging  about 65 mm 
i n  l e n g t h ,  were sampled w i t h  fyke n e t s  on August 22. No g r a y l i n g  were 
captured  i n  Meirs Lake, a l though t h e  one fyke  n e t  f i s h e d  caught  36 
rainbow t r o u t  averaging  226.0 mm. Fyke n e t s  i n  Canoe Lake captured  
t h r e e  Age O+ g r a y l i n g  ranging  i n  l e n g t h  from 108 mm t o  119 mm and 
averaging  113 mm, and 25 rainbow t r o u t  averaging  239.6 mm. Canoe and 
Meirs Lakes were s tocked  w i t h  168/ lb  Arctic g r a y l i n g  f i n g e r l i n g ,  a t  a 
d e n s i t y  of approximately 200 f i s h  p e r  s u r f a c e  a c r e ,  on August 30,  1984. 
P o p u l a t i o n  e s t i m a t e s  a r e  scheduled t o  b e  performed on b o t h  s t o c k i n g  
groups of A r c t i c  g r a y l i n g  i n  Canoe and Meirs Lakes i n  May 1985. 

Johnson Lake was sampled a g a i n  i n  October 1984 t o  e s t i m a t e  t h e  Age O+ 
g r a y l i n g  p o p u l a t i o n .  Fyke n e t s  and g i l l  n e t s  cap tured  298 g r a y l i n g  w i t h  
an average l e n g t h  of 166 mm and average weight  of 58 g;  seven of t h e  
g r a y l i n g  captured  had been adipose-cl ipped i n  August. The e s t i m a t e d  
p o p u l a t i o n  was 1,233 g r a y l i n g ,  o r  a 1.9% s u r v i v a l  of t h e  64,000 f i s h  
s tocked  i n  June;  t h e  s u r v i v a l  range a t  t h e  95% conf idence  l e v e l  was 1.0% 
t o  3.9%. 

Threespine  S t i c k l e b a c k  P o p u l a t i o n  Dynamics 

I n v e s t i g a t i o n  of t h r e e s p i n e  s t i c k l e b a c k  p o p u l a t i o n  dynamics were 
cont inued  i n  1984. A t  t h e  same t i m e  rainbow t r o u t  p o p u l a t i o n  
e s t i m a t e s  were performed i n  Tigger  and Walby Lakes i n  May, t h e  
s t i c k l e b a c k  p o p u l a t i o n  i n  Tigger  Lake was e s t i m a t e d  t o  be 25,827 w i t h  
a range a t  t h e  95% conf idence  l e v e l  of 20,038 t o  36,320 and t h e  Walby 
Lake s t i c k l e b a c k  p o p u l a t i o n  was e s t i m a t e d  a t  749,978 w i t h  a range a t  t h e  
95% conf idence  l e v e l  of 686,368 t o  823,009. These f i g u r e s  r e p r e s e n t  
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stickleback densities of 1,367 fish per surface acre in Tigger Lake and 

13,914 per acre in Walby Lake. Havens (1984) reported June 1983 

stickleback population densities of 1,385 per surface acre in Tigger 

Lake and 18,973 per acre in Walby Lake. 


In addition to the samples collected to make population estimates in May 

and June 1984, Tigger and Walby Lakes were minnow-trapped once each 

month in July, August and September. As reported for samples collected 

in 1983 (Havens, 1984), the Age I1 stickleback present in minnow trap 

catches in May and June had virtually disappeared by the July sample 

period and Age 0 young-of-the-year fish were first captured in August. 

Overall capture densities were lowest in July. 
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